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Method &r producing a haap 



The invention relates to a method for producing a lamp conq»rising a 
transparent vessel containing a gas filling, a hmiinous element or an electrode extending 
inside the vessel which is comxected to a lead wire extending through a pinched portion of the 
vessel, wherein said lead wire is provided with a protective coating by flying a liquid to 
5 the outside of the pinched portion where the lead wire extends from said pmched portion. The 
invention can advantegeously be ^Uedto a gas discharge lamp, m which case tiie lead wire 
is comiected to an electrode, as well as to a halogpn lesmp, in which case the lead wire is 
comiected to a lumuious element Although in tins appKcation tiie wording "pmched portion" 
is mentioned, this is to be understood to comprise any sealed portion of flie vessel as well. 
10 Such mefliod is known from US 4,835,439. The current feed-throu^ m quartz 

or hard glass burners or lanq>s is easily oxidized at the high temperatures tiiat occur during 
the use of die burners. The oxidation often occurs in the c^ilary between the quartz or glass 
and the lead-out wire in the pinched portion, because the surfece of tiie lead wire is e3q)osed 
to botii air and high temperatures if the lamp is on. The oxidation can be slowed down by tiie 
15 use of coatings, which is often referred to as "^inch protection". 

In die mefliod to wich this invention relates, a Uquid is applied to die outer end 
of each seal at the outer lead wire, resulting in die Uquid penetrating into the capillary cavily 
between the glass and Ae outer lead. La the known mefliod the liquid is an alkaK metal 
siUcate solution, such as sodium siHcate or "waterglass", and flie lamp has to be dried in an 
20 oven afterwards in order fiw flie alkaH metal silicate to form a protective layer. As in many 

lamp types flie lead wire of the lamp described in this document is mounted on a 
molybdenum strip extending mside the pinched portion, wherem flie liquid reaches flie 
mounting area through c^illary action along the lead wne, tiiereby providing a protective 
coating on the mounting area and the str^. 
25 Alfliough Axis is a sinq)le manner to form a protective layer on flie lead wire 

and possible metal parts connected fliereto, sodium silicate, also known as water glass, is 
known to react wifli flie quartz or glass material of flie pinch, having a negative impact on flie 
hardness thereof and resulting in possible cracks. 
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The object of Hie inventioti is to provide a an altemattve che^ and e£fective 
mefliod to produce a lan^) having a long life time, and in particuto 
the Ianq> against conosion in a cheaper, more sbaaple and/or more effective manner. 

In order to accomplish such, the liquid applied to the pinched portion is a, 
preferably aquaous, solution of a conqround comprising a positive ion of a material chosen to 
react with oxidized lead wire material so as to form the protective coating. Thereby the 
protective layer bonds to the lead wire material, and not to the pinch material. Another 
advantage is that there is no need to dry the lamp in an oven, because as opposed to the 
known method the water will evaporate at room tenq>erature. 

Said lead wire can for instance be made of molybdenum, tungsten, rhenium oar 
tantalum, and said positive ion forming material can be for instance chosen fiom the group 
silver, gold, cobalt, nickel, palladium, rhodium and ruthenium. For example: silver reacts 
with molybdenum oxide and forms a silver-molybdenum oxide phase, probably in the fimn 
of AgM[o04 or other possible phases, \diich mixture is fluid if heated to a woddng 
temperature of more than approximately 400«'C, Aereby forming a very efficient protective 
layer on the lead wire. 

CombinatiQns of materials which are widely used for lamps are quartz glass 
for the pmched portion and mol^^bdenum for said lead wire, or alternatively hard glass for flie 
pinched portion and tungsten for the lead wire. The invention can be applied to both types of 
lamps. 

Preferably the negative ion of tiie compound is chosen to disintegrate at a 
temperature of 425«»C, preferably 400°C, more preferably 375«>C, even more preferably 
350*»C, leaving only the positive ion forming material, whereby amy disadvantegeous reaction 
is prevented. Examples thereof are NO3 or CIO3. Extensive tests with very positive results 
were carried out with a silvemitrate solution on a molybdenum/quartz combmation. 

The inventions also relates to a lamp provided with a protective coating 
acc(n:ding to the above described method. 

These and dher aspects of the invention are apparent fiom and will be 
elucidated with reference to the embodiments described hereinafter. 



FIG. 1 shows a lamp according to the invention in a plan view;FIGS. 2-2A 
show details of a seal of the lamp of FIG. 1 ;FIG. 3 is a cross-section taken on the line I~I of a 
seal of the lamp shown in FIG. Lin HG. 1, flie electiic lamp is a high-pressure gas discharge 
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lamp having a lanap vessel 1 vMch is closed in a vaciiumtight manner and a quartz glass wall 
2 enclosing a space 3. The electric element 4, is connected via a respective internal lead \wre 
5 to a respective one of the molybdenum metal foils 6, and project fiom the wall 2 of the 
lanq> vessel 1 into flie space 3. The metal foils 6 are embedded in a pinched portion of flie 
wall 2 of the lamp vessel 1 and a respective external molybdenum lead wire 7 is mounted 
thereon, for example by welding.The internal lead wires 5 and flie electric element 4 are 
made of tungsten. An ionizable filling is present in the space 3. The lamp vessel 1 is fifled 
wifli mercury, rare gas and halides of dysprosium, hofanium, gadolinium, neodymium and 
cesium. The lamp shown in the Figure consumes a power of 700 W during operation. 

FIGS. 2-2A show that the external current conductors 7 have a protective 
coatmg 8, which shields the external lead wire 7 and a c^illary 9 around the external lead 
wires 7 ftom each other. It has been indicated that the capillary 9 terminates at an end 30 of 
the external lead wn» 7. It has forte been indicated that a capillary 10 is present at a head 

end 11 of the metal foils 6. The capillaries 9 and 10 axe in open connection wilb the 
atmo^ere outside flie lamp, flie protective coatmg 8 preventing a too rapid corrosion of at 
least te mounting area between foe metal foil 6 and foe external lead wire 7. The seal is 
vacuumtight at foe area of foe metal foil 6 in a zone 3 1 between the external lead wire 7 and 

foe internal lead wire 5. 

FIG. 3 is a cross-section of foe seal shown m FIGS. 2-2A, taken on foe line I- 
I. The Figure shows foat foe metal foil 6 has a largest thickness D. There is no c^illaiy at foe 
knife edges 15 farmed by foe knife planes 25 of foe metal foil 6. The c^illary 9 around foe 
external lead wire 7 has a hollow space 22 which communicates wifo foe atmosphere outside 
foe lamp. 



Notabty the comers 16, 17 and 18 are critical areas as for as corrosion of the 
metal foil 6 and foe external lead wire 7 is concerned. At foese areas, foere is no possibility of 
ejipansion in foe hollow space 22 due to corrosion. A small e3^>3nsion of foe metal foil 6 
and/or foe external lead wke 7 in foe comers 1 6, 1 7 and 1 8 thus results in high tensile 
stresses in foe wall 2. Moreover, foe corrosion of foe metal foil 6 and foe external lead wire 7 
and foe accompanymg expansion have a wedge effect due to foe acute angles at which the 
quartz glass engages foe metal foil 6 and foe external lead wire 7. 

The air exposed surfeces of foe external lead wire 7, as well as foe metal foil 6, 
is provided wifo foe protective coating 8 in foe following manner. A liquid is s^plied to foe 
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outside of the pinched portion of the wall 2, where fhe external lead wire 7 extends fiom the 
pinched portion. The liquid will then enter the c^illaiy 9 and the hollow space 22 by 
c^illaiy action. The Kquid is for instance a 1 moVl aqueous solution of sUvemitrate, in an 
amount of ^jproximately 10 pmol sivemiliate per lead wne 7. The solution thus comprises a 
positive ion of a material, in this case silver, which is chosen to react with oxidized 
molybdenum lead wire and foil material so as to form a protective coating thereon, and a 
negative ion, m this case NO3, which is chosen to disintegrate at a temperature below 
approximately 400''C. The water of flie aquaous solution will simply evsjKwate by drying it at 
room temperature. 

When the lamp is on, the temperature in the pinched portion will rise to a 
ten5)eratuie above 400°C. At this temperature tiie nitrate will disintegrate and disappear. The 
sUver will react with molybdenumoxide and form a silver oxide/molybdenum oxide phase 
mixture. This reaction material is fluid at temperatures above 400«>C, and will thus form tiie 
fluid protection layer 8a. Because the protection layer 8a is fluid it will distribute itself 
equally on the sur6ace of tiie corrosive heated metal portions inside the c^ilaiy 9. When the 
lamp cools down, the silver will be parfly segregated again and form a soUd material which 
does not need to be equally distributed on the entire sur&ce per se. 

Altough the invention is described here with reference to a specific lamp type, 
it will be clear to the man skilled m the art that it can be ^lied to many ohter lamp types as 
well. 
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CLAIMS: 



1 . Method for producing a lanq» comprising a transparent vessel (1) containing a 

^ filling, a luminous element or an electrode (4) ejctending inside tiie vessel (1) which is 
connected to alead wire (7) extending toough apinchedportionof the vessel (1), wherein 
said lead wire (7) is provided with a protective coating (8) by flying a Uquid to tiie outside 
of the pinched portion where tiie lead wire (7) esctends fiom said pmched portion, 
characterized in tiiat said Uquid is a sohition of a con?)ound coniprising a positive ion of a 
material chosen to react with oxidized lead wire material so as to form tiie protective coating 

(8). 

2. Method according to claim 1, wherein tiie negative ion oftheconqwund is 
chosen to disintegrate at a temperataie of 425«>C. preferably 4000C, more preferably 375«'C, ' 
even tnote preferably 350''C. 

3. Mefliod according to claim lor 2, wherein said positive ion forming material 
is chosen fiom tiie groiq? Ag, Au, Co. Ni. Pd, Rh and »n. 

4. Mefliod according to claim 1 , 2 or 3, wherein said negative ion is chosen fiom 
the group NO3 and CIO3. 

5. Method according to any one of flie previous claims 1 - 4, wherein said lead 
wire (7) is made of Mo, W. Re or Ta. 

6. Method according to any one of flie previous claims 1 - 4, wherein said 
^edportion is made of quartz glass and said lead wire (7) is made of Mo. or saidpinched 

> portionismadeofhard^assandsaidleadwire(7)ismadeofW. 

7. Mefliodaccordingtoanyoneaftiiepreviousclaimsl -4,whereinsaidlead 
wire (7) is mounted on a Mo sti^ (6) extending inside said pinched portion, wherein said 
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liquid reaches the mounting area through c^ary action along ifae lead wire (7), thereby 
providing a protective coating on said mounting area. 

8. Mefliod according to any one of tiie previous claims 1 - 4, wherein said 
compound is AgNoa. 

9. Mettiod according to any one offlie previous claims 1 - 4, wherem said lanq) 
is a halogen lamp. 

10. A lamp comprising a transparent vessel (1) containing a gas filling, a hmunous 
element or an electrode (4) extending inside the vessel (1) which is connected to a lead wire 

(7) extending throu£^i a pinched portion of the vessel (1 ), provided wifli a protective coating 

(8) by the method according to any one of the previous claims. 
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ABSTRACT: 



Method for im>duciiig a lamp conipiising a transparent vessel containing a gas 
filling, a luminous element or an electrode esctending inside the vessel which is connected to 
a lead wire extending through a pinched porticm of the vessel, wherein said lead wire is 
provided with a protective coating by q[>plying a liquid to the outside of the pinched portion 
where the lead wife extends from said pinched portion, characterized in that said liquid is a 
solution of a compound comimsing a positive ion of a material chosen to react with osidized 
lead wire material so as to form the protective coating. 



Fig. 2 
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